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© Bidirectional signal transmission network and bidirectional signal transfer shift register. 



© A bidirectional signal transfer shift register with a 
simple circuit construction is disclosed together with 
suitable applications of the same. The bidirectional 
signal transfer shift register comprises a plurality of 
flipfiops each having an input terminal and an output 
terminal in pair. The input and output terminals of 
the flipfiops are connected successively in such a 
manner as to construct a multi-stage structure. A 
forward route gate element is interposed in a con- 
nection route between the output terminal of the 
front stage side one of each two adjacent front and 



rear ones of the flipfiops and the input terminal of 
the rear stage side flipflop. and a reverse route gate 
element is interposed in another connection route 
between the output terminal of the rear stage side 
flipflop and the input terminal of the front stage side 
flipflop. Forward direction signal transmission pro- 
cessing and reverse direction signal transmission 
processing can be switchably selected by alter- 
natively controlling the forward and reverse route 
gate elements to open or close. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates generally to a bidirec- 
tional signal transmission network and more par- 
ticularly to a bidirectional signal transfer shift regis- 
ter which is suitably incorporated, for example, in a 
drive circuit of an active matrix liquid crystal dis- 
play device and used for reversal display of an 
image. 

2. Description of the Related Art 

An active matrix liquid crystal display device is 
conventionally known and has such a a general 
construction as shown in FIG. 6. Referring to FIG. 
6, the active matrix liquid crystal display device 
(LCD) 100 shown includes a liquid crystal layer 101 
which exhibits a predetermined electro-optical ef- 
fect and is held between a pair of transparent glass 
substrates 102 and 103. A plurality of picture ele- 
ment electrodes 104 are formed on an inner sur- 
face of the substrate 102 and disposed in a matrix. 
A thin film transistor . 105 made of polycrystalline 
silicon or a like material is connected to each of the 
individual picture element electrodes 104. The 
drain electrodes of the thin film transistors 105 are 
■connected to the corresponding picture element 
electrodes 104; the source electrodes are con- 
nected to corresponding data lines 106; and the 
gate electrodes are connected to corresponding 
gate lines 107. A plurality of opposing electrodes 
108 are formed on an entire inner surface of the 
other substrate 103. An image data signal is written 
by way of the individual thin film transistors 105 
into the corresponding picture element electrodes 
104. Electro-optical variations of the liquid crystal 
layer 101 caused by the image data signal are 
detected as transmission light mount variations by 
means of, for example, a pair of polarization plates 
(not shown) to effect display of a desired image. 

An active matrix liquid crystal display device 
having the construction described above can be 
utilized, for example, as a light valve for a liquid 
crystal projector. A liquid crystal projector includes 
three liquid crystal display devices to which the 
three primary colors are allocated, and a common 
enlarging projection lens system. The liquid crystal 
display devices function as light valves for the 
different color systems of red, green and blue. The 
liquid crystal display devices resolve a primary 
image into red. green and blue components and 
display them. Red. green and blue illumination light 
beams are introduced simultaneously into the liquid 
crystal display devices. Single color transmission 
light images of the individual liquid crystal display 
devices are composed by means of a dichroic 



prism or a dichroic mirror, and a thus composed 
full color image is projected in an enlarged scale 
onto a screen by the projection lens system. In the 
optical system of the liquid crystal projector, a 
5 primary image is composed after reflection reversal 
is repeated several times. Depending upon the 
arrangement structure of the optical system, the 
number of times of reflection reversal is different 
among the different color systems. Accordingly, in 
10 order to obtain an aligned full color image, a pri- 
mary image component of a predetermined color 
must be displayed reversely in advance. Or. de- 
pending upon installation environments of the liquid 
crystal projector, it may possibly be mounted in an 
15 inverted posture on a ceiling to effect projection. 
Also in this instance, a primary image to be dis- 
played on the liquid crystal display device must be 
reversed in advance. 

In this manner, a structure which can suitably 
20 select reversal display depending upon an object 
of use or an application of the liquid crystal display 
device is conventionally demanded. To this end, 
various image reversing systems have been pro- 
posed conventionally. For example, such a system 
25 as shown in FIG. 7 which makes use of image 
signal processing is known. Referring to FIG. 7, an 
original image data signal SIG is inputted once to 
an analog to digital (A/D) conversion and reversal 
processing circuit 110, in which it is converted into 
30 a digital signal and then processed by reversal 
processing. For example, the data signal is succes- 
sively written into a frame memory and then read 
out in. the reverse direction. The data signal pro- 
cessed by the reversal processing is supplied to a 
35 liquid crystal display device 100 by way of a buffer 
111. 

FIG. 8 shows another system for image rever- 
sal. Referring to FIG. 8. a downward scanning 
circuit 120 is connected to gate lines 107 of a 
40 liquid crystal display device 100. An ordinary un- 
idirectional shift register not shown is incorporated 
in the downward scanning circuit 120 and sends 
out a gate signal to the gate lines 1 07 successively 
beginning with the upper end and ending with the 
45 lower end of the screen. Also an upward scanning 
circuit 121 is connected to other gate lines 107. A 
unidirectional shift register not shown is incorpo- 
rated also in the upward scanning circuit 121 and 
sends out a gate signal to the gate lines 107 
50 successively beginning with the lower end to the 
upper end of the screen. The downward scanning 
circuit 120 and the upward scanning circuit 121 in 
pair can be selected suitably. When the downward 
scanning circuit 120 is selected, a normal or non- 
55 reversed image is displayed, but when the upward 
scanning circuit 121 is selected, a vertically re- 
versed image is displayed. Similarly, a rightward 
scanning circuit 122 and a leftward scanning circuit 
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123 in pair are connected to data lines 106. When 
the rightward scanning circuit 122 is selected, nor- 
mal image display is performed, but when the 
leftward scanning circuit 123 is selected, a leftwar- 
dly and rightwardly reversed image is displayed. It 
is to be noted that, while the four scanning circuits 
are shown disposed outside the liquid crystal dis- 
play device 100 in FIG. 8, it is possible to actually 
form them in an integrated condition in the Inside 
of the liquid crystal display device 100. 

In the reversing system shown in FIG. 7 which 
makes use of image signal processing, since the 
A/D reversal processing circuit and so forth have a 
large scale, there is a subject to be solved in that 
the power dissipation is high as much and reduc- 
tion in size is obstructed, resulting in disadvantage 
in terms of the cost. Meanwhile, with the reversing 
circuit structure shown in FIG. 8, there is another 
subject to be solved in that, since four scanning 
circuits are required, where they are formed in the 
inside of a liquid crystal display device, the device 
requires a large area and the yield is deteriorated 
as much. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to pro- 
vide a reversing system for an active matrix liquid 
crystal display device which is simple in structure 
and inexpensive. 

It is another object of the present invention to 
provide a bidirectional shift register which is suit- 
able to drive an active matrix liquid crystal device 
to display a reversed image. 

It is a further object of the present invention to 
provide a two-dimensional address device which 
can reverse the scanning direction. 

It is an additional object of the present inven- 
tion to provide a bidirectional signal transmission 
network which can transmit a signal in the opposite 
directions with a simple construction. 

In order to achieve the objects described 
above, according to an aspect of the present inven- 
tion, there is provided a bidirectional signal transfer 
shift register, which comprises a plurality of flip- 
flops each having an input terminal and an output 
terminal in pair, the input and output terminals of 
the fiipflops being connected successively in such 
a manner as to construct a multi-stage structure, a 
forward route gate element interposed in a connec- 
tion route between the output terminal of the front 
stage side one of each two adjacent front and rear 
ones of the fiipflops and the input terminal of the 
rear stage side flipflop, and a reverse route gate 
element interposed in another connection route be- 
tween the output terminal of the rear stage side 
one of each two adjacent front and rear ones of the 
fiipflops and the input terminal of the front stage 



side flipflop. 

The bidirectional signal transfer shift register 
having the construction can be applied, for exam- 
ple, to an active matrix liquid crystal display de- 

5 vice. In particular, according to another aspect of 
the present invention, there is provided an active 
matrix liquid crystal display device, which com- 
prises a first substrate on which a plurality of gate 
lines disposed along the direction of a row of a 

70 matrix, a plurality of data lines disposed along the 
direction of a column of the matrix, a plurality of 
active elements positioned at crossing points be- 
tween the gate lines and the data lines, a plurality 
of picture element electrodes individually driven by 

75 the active elements, a vertical drive circuit for sup- 
plying a gate signal line-sequentially to the gate 
lines, and a horizontal drive circuit for supplying a 
data signal line-sequentially to the data lines are 
formed, a second substrate disposed in an oppos- 

20 ing relationship to the first substrate and having a 
plurality of opposing electrodes formed thereon, a 
liquid crystal layer held in a gap between the first 
and second substrates, and a bidirectional shift 
register capable of switchably controlling the line 

25 sequential supplying order of the gate signal or the 
data signal between two forward and reverse direc- 
tions. The bidirectional shift register may be in- 
cluded in the vertical drive circuit so as to selec- 
tively allow vertically reversed display of an image 

30 or alternatively included in the horizontal drive cir- 
cuit so as to selectively allow leftwardly and righ- 
twardly reversed display of an image. 

The present invention can be applied not only 
to a bidirectional signal transfer shift register but 

35 also widely to bidirectional signal transmission net- 
works. In particular, according to a further aspect of 
the present invention, there is provided a bidirec- 
tional signal transmission network, which comprises 
a plurality of signal transmission blocks each hav- 

40 ing an input terminal of a comparatively high im- 
pedance and an output terminal of a comparatively 
low impedance, the input and output terminals of 
the signal transmission blocks being connected 
successively, a forward route gate element inter.-. 

45 posed in a connection route between the output 
terminal of the front stage side one of each two 
adjacent front and rear ones of the signal transmis- 
sion blocks and the input terminal of the rear stage 
side signal transmission block, a reverse route gate 

50 element interposed in another connection route be- 
tween the output terminal of the rear stage side 
one of each two adjacent front and rear ones of the 
signal transmission blocks and the input terminal of 
the front stage side signal transmission block, and 

55 control means for alternatively controlling the for- 
ward route gate elements and the reverse route 
gate elements to open or close to switchably select 
forward direction signal transmission processing 
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from the front stage side signal transmission blocks 
to the rear stage side signal transmission blocks 
and reverse direction signal transmission process- 
ing from the rear stage side signal transmission 
blocks to the front stage side signal transmission 5 
blocks. 

The bidirectional signal transmission network 
having the construction can be applied, for exam- 
ple, to a drive circuit for a two-dimensional address 
device. In particular, according to a still further io 
aspect of the present invention, there is provided a 
two-dimensional address device which includes a 
row scanning line group, a column scanning line 
group, and a group of active elements disposed 
corresponding to individual crossing points be- 75 
tween the two scanning line groups, comprising a 
drive circuit connected to at least one of the scan- 
ning line groups for successively supplying a drive 
signal to the scanning line group, the drive circuit 
including a plurality of signal transmission blocks 20 
each having an input terminal and an output termi- 
nal, the input and output terminals of the signal 
transmission blocks being connected successively, 
the output terminals of the signal transmission 
blocks being individually connected to correspond- 25 
ing scanning lines of the one scanning line group, a 
forward route gate element interposed in a connec- 
tion route between the output terminal of the front 
stage side one of each two adjacent front and rear 
ones of the signal transmission blocks and the 30 
input terminal of the rear stage side signal trans- 
mission block, and a reverse route gate element 
interposed in another connection route between the 
output terminal of the rear stage side one of each 
two adjacent front and rear ones of the signal 35 
transmission blocks and the input terminal of the 
front stage side signal transmission block, whereby 
the forward route gate elements and the reverse 
route gate elements are alternatively controlled to 
open or close to switchably select forward direction 40 
signal transmission processing from the front stage 
side signal transmission blocks to the rear stage 
side signal transmission blocks and reverse direc- 
tion signal transmission processing from the rear 
stage side signal transmission blocks to the front 45 
stage side signal transmission blocks. 

According to the present invention, the bidirec- 
tional signal transmission network is realized with 
the simple structure that a forward route gate ele- 
ment is interposed in a connection route between so 
the output terminal of the front stage side one of 
each two adjacent front and rear ones of signal 
transmission blocks and the input terminal of the 
rear stage side signal transmission block and a 
reverse route gate element is interposed in another 55 
connection route between the output terminal of the 
rear stage side one of each two adjacent front and 
rear ones of the signal transmission blocks and the 



input terminal of the front stage side signal trans- 
mission block. By alternatively controlling the for- 
ward route gate elements and the reverse route 
gate elements to open or close, forward direction 
signal transmission processing and reverse direc- 
tion signal transmission processing can be 
switchably selected. For example, by connecting 
flipflops as the signal transmission blocks in mul- 
tiple stages, a bidirectional signal transfer shift reg- 
ister can be obtained readily. By incorporating the 
bidirectional signal transfer shift register into a 
drive circuit for an active matrix liquid crystal dis- 
play device, selective reversed display of an image 
can be realized readily. Further, by incorporating 
the bidirectional signal transmission network into a 
drive circuit for a two-dimensional address device, 
bidirectional two-dimensional addressing can be 
achieved readily. 

The above and other objects, features and ad- 
vantages of the present invention wilt become ap- 
parent from the following description and the ap- 
pended claims, taken in conjunction with the ac- 
companying drawings in which like parts or ele- 
ments are denoted by like reference characters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a basic 
construction of a bidirectional signal transfer 
shift register according to the present invention; 
FIGS. 2(A) and 2(B) are block diagrams illustrat- 
ing different operations of the bidirectional signal 
transfer shift register shown in FIG. 1 ; 
FIG. 3 is a circuit diagram showing a detailed 
construction of the bidirectional signal transfer 
shift register shown in FIG. 1; 
FIG. 4 is a block diagram showing a bidirec- 
tional signal transmission network to which the 
present invention is applied; 
FIG. 5 is a schematic circuit diagram an active 
matrix liquid crystal display device in which a 
bidirectional signal transfer shift register accord- 
ing to the present invention is incorporated; 
FIG. 6 is a schematic perspective view showing 
a general construction of an active matrix liquid 
crystal display device; 

FIG. 7 is a block diagram showing an exemplary 
one of conventional image reversing systems; 
and 

FIG. 8 is a block diagram showing another con- 
ventional image reversing system. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Referring first to FIG. 1. there is shown a basic 
construction of a bidirectional signal transfer shift 
register according to the present invention. The 
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present shift register has a muiti-stage structure 
which includes a plurality of flipflops FF each In- 
cluding an input terminal IN and an output terminal 
OT in pair and wherein the input and output termi- 
nals of the flipflops FF are connected successively. 
It is to be noted that, in the arrangement shown in 
FIG. 1, the flipflops FF have a multi-stage connec- 
tion of three stages of the first to third stages in 
order to facilitate understanding. When an actual 
application is intended, there is no special limitation 
in such number of stages. A forward route gate 
element R is interposed in a connection line be- 
tween the front stage side output terminal and the 
rear stage side input terminal of each adjacent front 
and rear ones of the flipflops FF while a reverse 
route gate element L is interposed in another con- 
nection line between the rear stage side output 
terminal and the front stage side input terminal. For 
example, if it is assumed that, in the multi-stage 
connection shown, the front stage side fliptlop is 
the first flipflop FF and the rear stage side is the 
second flipflop FF, then a forward route gate ele- 
ment R is interposed in the connection route be- 
tween the output terminal OT of the first flipflop FF 
and the input terminal IN of the second flipflop FF. 
Meanwhile, a reverse route gate element L is inter- 
posed in the connection route between the output 
terminal OT of the second flipflop FF and the input 
terminal IN of the first flipflop FF. By alternatively 
controlling the forward route gate elements R and 
the reverse route gate elements L to open or close, 
forward direction signal transfer from the front 
stage side to the rear stage side (signal transfer 
from the left side to the right side in FIG. 1) and 
reverse direction signal transfer from the rear stage 
side to the front stage side (signal transfer from the 
right side to the left side in FIG. 1) can be 
switchably selected. 

Operation of the bidirectional signal transfer 
shift register shown in FIG. .1 will be described in 
detail with reference to FIGS. 2(A) and 2(B). FIG. 2- 
(A) illustrates forward direction signal transfer. In 
the forward direction signal transfer, the forward 
route gate elements R are open which the reverse 
route gate elements L are closed. Consequently, a 
start signal ST first passes the first forward route 
gate element R and is then supplied to the input 
terminal IN of the first flipflop FF as indicated by an 
arrow mark. The first flipflop FF processes the start 
signal ST in synchronism with a clock signal and 
supplies the thus process signal to the output ter- 
minal OT thereof. The output signal is supplied to 
the input terminal IN of the second flipflop FF by 
way of the next forward route gate element R. 
Similarly, the second flipflop FF executes internal 
processing of the signal transferred thereto and 
then supplies the thus processed signal to the 
output terminal OT thereof. The output signal is 



transferred to the input terminal IN of the third 
flipflop FF by way of the next forward route gate 
element R. Finally, the output signal of the third 
flipflop FF is transmitted to the last forward route 

5 gate element R. 

FIG. 2(B) illustrates reverse direction signal 
transfer. In the reverse direction signal transfer, the 
reverse route gate elements L are open while the 
forward route gate elements R are closed. The start 

10 signal ST cannot be supplied to the input terminal 
IN of the first flipflop FF since the first forward 
route gate element R is closed. Instead, the start 
signal ST passes the last reverse route gate ele- 
ment L by way of a bypass route so that it is 

75 supplied to the input terminal IN of the third flipflop 
FF. The transfer signal is processed by internal 
processing by the third flipflop FF and then sup- 
plied from the output terminal OT of the third 
flipflop FF to the input terminal IN of the second 

20 flipflop FF by way of the next reverse route gate 
element L. After the transfer signal is processed by 
internal processing by the second flipflop FF, it is 
supplied from the output terminal OT of the second 
flipflop FF to the input terminal IN of the first 

25 flipflop FF by way of the next reverse route gate 
element L. The transfer signal processed by inter- 
nal processing by the first flipflop FF is then trans- 
mitted from the output terminal OT of the first 
flipflop FF to the top reverse route gate element L. 

30 FIG. 3 shows an exemplary detailed circuit 

construction of the bidirectional signal transfer shift 
register shown in FIG. 1. In order to simplify the 
illustration, only the first flipflop FF, the second 
flipflop FF, and forward route gate elements R and 

35 reverse route gate elements L associated with 
them are shown. In the arrangement shown, all 
circuit elements are constituted from thin film tran- 
sistors (TFTs). However, the circuit elements may 
alternatively be bipolar transistors or MOS transis- 

40 tors. The first flipflop FF and the second flipflop FF 
are both constituted from D-type flipflops and make 
signal transmission blocks of the clock controlled 
type. The D-type flipflops are each constituted from 
first and second clock invertors and a third Jnvertor. 

45 and operate in response to clock signals CK1 and 
GK2 of opposite phases to each other to delay a 
signal inputted thereto from the input terminal IN 
by a half period of the clock signals and output the 
delayed signal to the output terminal OT. Each of 

50 the forward route gate elements R is constituted 
from a transmission gate element of the CMOS 
type, and also each of the reverse route gate 
elements L is similarly constituted from a transmis- 
sion gate element. It is to be noted that analog 

55 switches only of the NMOS or PMOS type may 
alternatively be utilized as the gate elements. The 
forward route gate elements R and reverse route 
gate elements L are controlled by control signals 
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CTR and CTL of opposite phases to each other 
supplied thereto from control means. When the 
control signal CTR is at a high level and the other 
control signal CTL is at a low level, the forward 
route gate elements R are opened while the re- 
verse route gate elements L are closed. Accord- 
ingly, in this instance, the start signal ST first 
passes the first fonward route gate element R and 
is then supplied to the input terminal IN of the first 
flipflop FF. After the start signal ST is processed 
by delaying processing by a half period of the 
clock signals by the first flipflop FF, it is transferred 
from the output terminal OT of the first flipflop FF 
to the input terminal IN of the second flipflop FF by 
way of the next forward route gate element R. The 
start signal ST is transferred successively in the 
forward direction in this manner. On the other hand, 
when the control signal CTR is changed over to a 
low level and the control signal CTL is changed 
over to a high level, the forward route gate ele- 
ments R are closed while the reverse route gate 
elements L are opened. In this instance, a signal 
having been transferred in the reverse direction is 
supplied to the input terminal IN of the second 
flipflop FF and processed by predetermined delay- 
ing processing by the second flipflop FF. and then 
it is transferred from the output terminal OT of the 
second flipflop FF to the input terminal IN of the 
first flipflop FF by way of the associated reverse 
route gate element L, After the transfer signal is 
processed by predetermined delaying processing 
by the first flipflop FF, it is outputted from the 
output terminal OT of the first flipflop FF and 
received by the next reverse route gate element L. 

While, in the embodiments described above, a 
shift register wherein flipflops are connected in 
multiple stages is described as a signal transmis- 
sion block, the present invention can be applied to 
any ordinary bidirectional signal transmission net- 
work. A generalized bidirectional signal transmis- 
sion network has a multi-stage structure which in- 
cludes a plurality of signal transmission blocks 
each having an input terminal of a comparatively 
high impedance and an output terminal of a com- 
paratively low impedance and wherein the input 
and output terminals are successively connected. A 
forward route gate element is interposed in a con- 
nection route between the front stage side output 
terminal and the rear stage side input terminal of 
each adjacent front and rear ones of the signal 
transmission blocks. Meanwhile, a reverse route 
gate element is interposed in another connection 
route between the rear stage side output terminal 
and the front stage side input terminal. The forward 
route gate elements and the reverse route gate 
elements can be alternatively controlled to open or 
close to switchably select forward direction signal 
transfer processing and reverse direction signal 



transfer processing. FtG. 4 shows, as another ex- 
ample of such bidirectional signal transmission net- 
work, a bidirectional signal delay network wherein 
inverters are connected in multiple stages. Refer- 

5 ring to FIG. 4, a forward direction input signal INR 
is processed by delaying processing at multiple 
stages by way of forward route gate elements R 
and inverters INV so that a forward direction output 
signal OTR is obtained. On the ether hand, a 

70 reverse direction input signal INL is similarly pro- 
cessed by multi-stage delaying processing by way 
of reverse route gate elements L and the inverters 
INV so that a reverse direction output signal OTL is 
obtained. 

75 Finally, an active matrix liquid crystal display 

device to which the present invention is applied will 
be described in detail with reference to FIG. 5. The 
active matrix liquid crystal display device has a flat 
panel structure which includes a pair of substrates 

20 disposed in an opposing relationship to each other 
with a predetermined gap left therebetween, and a 
liquid crystal layer held in the gap. Formed on one 
of the substrates are n gate lines Xi , X2, .... Xn 
disposed along the direction of a row of a matrix, m 

25 data lines Yi , Y2, Ym disposed along the direc- 
tion of a column of the matrix, active elements Ti 1 , 
T12, T21, T22. ..- formed from thin film transistors 
and positioned at crossing points of the gate lines 
and the data lines, picture element electrodes 

30 driven by the individual active elements, a vertical 
drive circuit 10 for line-sequentially supplying a 
gate signal to the gate lines Xi , X2, Xn, and a 
horizontal drive circuit 20 for line-sequentially sup- 
plying a data signal SIG to the data lines Yi , Y2. .... 

35 Ym by way of switching elements St, S2. .-, Sm- A 
plurality of opposing electrodes COM are formed 
on the other substrate and construct liquid crystal 
picture elements Lt 1 , L12. L21, L22, ..■ together with 
the individual picture element electrodes to form a 

40 desired image in response to potential differences 
from the picture element electrodes. In the con- 
struction described above, at least one of the verti- 
cal drive circuit 10 and the horizontal drive circuit 
20 includes a bidirectional shift register which can 

45 switchably control the line sequential supplying or- 
der of a signal between the two fon^/ard and re- 
verse directions so that reversal display of an im- 
age may be performed selectively. Where the verti- 
cal drive circuit 10 includes a bidirectional shift 

50 register, vertically reversed display of an image is 
allowed selectively. In particular, when a gate sig- 
nal is successively supplied beginning with the 
gate line XI and ending with the gate line Xn by 
the vertical drive circuit 10, a normal or non-re- 

55 versed display is obtained, but on the contrary 
when a gate signal is successively supplied begin- 
ning with the gate line Xn and ending with the gate 
line XI, a vertically reversed display is obtained. 
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Similarly, where the horizontal drive circuit 20 in- 
cludes a bidirectional shift register, leftwardly and 
rightwardly reversed display of an image is allowed 
selectively. In particular, when the switching ele- 
ments Si to Snn are scanned in the direction from 5 
switching element 81 toward the switching element 
Sm by the horizontal drive circuit 20, a norma! or 
non-reversed display can be obtained. On the con- 
trary, when the switching elements 81 to 8m are 
scanned from the switching element 8m toward the w 
switching element 81, a leftwardly and rightwardly 
reversed display can be obtained. 

Having now fully described the invention, it will 
be apparent to one of ordinary skill in the art that 
many changes and modifications can be made ;5 
thereto without departing from the spirit and scope 
of the invention as set forth herein. 

Claims 

1. A bidirectional signal transmission network, 
comprising: 

a plurality of signal transmission blocks 
each having an input terminal of a compara- 
tively high impedance and an output terminal 
of a comparatively low impedance, the input 
and output terminals of said signal transmis- 
sion blocks being connected successively; 

a forward route gate element interposed in 
a connection route between the output terminal 
of the front stage side one of each two adja- 
cent front and rear ones of said signal trans- 
mission blocks and the input terminal of the 
rear stage side signal transmission block; 

a reverse route gate element interposed in 
another connection route between the output 
terminal of the rear stage side one of each two 
adjacent front and rear ones of said signal 
transmission blocks and the input terminal of 
the front stage side signal transmission block; 
and 

control means for alternatively controlling 
the forward route gate elements and the re- 
verse route gate elements to open or close to 
switchably select forward direction signal trans- 
mission processing from the front stage side 
signal transmission blocks to the rear stage 
side signal transmission blocks and reverse 
direction signal transmission processing from 
the rear stage side signal transmission blocks so 
to the front stage side signal transmission 
blocks. 

2, A bidirectional signal transfer shift register, 
comprising: 55 

a plurality of flipflops each having an input 
terminal and an output terminal in pair, the 
input and output terminals of said flipflops be- 



ing connected successively in such a manner 
as to construct a multi-stage structure; 

a forward route gate element interposed in 
a connection route between the output terminal 
of the front stage side one of each two adja- 
cent front and rear ones of said flipflops and 
the input terminal of the rear stage side flip- 
flop; and 

a reverse route gate element interposed in 
another connection route between the output 
terminal of the rear stage side one of each two 
adjacent front and rear ones of said flipflops 
and the input terminal of the front stage side 
flipflop. 



3. An active matrix liquid crystal display device, 
comprising: 

a first substrate on which a plurality of 
gate lines disposed along the direction of a 
20 row of a matrix, a plurality of data lines dis- 

posed along the direction of a column of the 
matrix, a plurality of active elements positioned 
at crossing points between said gate lines and 
said data lines, a plurality of picture element 
25 electrodes individually driven by said active 

elements, a vertical drive circuit for supplying 
a gate signal line-sequentially to said gate 
lines, and a horizontal drive circuit for sup- 
plying a data signal line-sequentially to said 
30 data lines are formed; 

a second substrate disposed in an oppos- 
ing relationship to said first substrate and hav- 
ing a plurality of opposing electrodes formed 
thereon; 

35 a liquid crystal layer held in a gap between 

said first and second substrates; and 

a bidirectional shift register capable of 
switchably controlling the line sequential sup- 
plying order of the gate signal or the data 
40 - signal between two forward and reverse direc- 
tions. 



An active matrix liquid crystal display device 
according to claim 3, wherein said bidirectional . 
shift register is included in said vertical drive 
circuit so as to selectively allow vertically re- 
versed display of an image. 



45 



5. An active matrix liquid crystal display device 
according to claim 3, wherein said bidirectional 
shift register is included in said horizontal drive 
circuit so as to selectively allow leftwardly and 
rightwardly reversed display of an image. 

6. An active matrix liquid crystal display device 
according to claim 3, wherein said bidirectional 
shift register includes a plurality of flipflops 
each having an input terminal and an output 
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terminal in pair, the input and output terminals 
of said flipflops being connected successively 
in such a manner as to construct a multi-stage 
structure. 

5 

7. An active matrix liquid crystal display device 
according to claim 6, wherein said bidirectional 
shift register further includes a forward route 
gate element interposed in a connection route 
betv^^een the output terminal of the front stage lo 
side one of each two adjacent front and rear 
ones of said flipflops and the input terminal of 

the rear stage side flipflop, and a reverse route 
gate element interposed in another connection 
route between the output terminal of the rear is 
stage side one of each two adjacent front and 
rear ones of said flipflops and the input termi- 
nal of the front stage side flipfiop, the forward 
route gate elements and the reverse route gate 
elements being alternatively controlled to open 20 
or close to switchably select forward direction 
signal transfer from the front stage side flip- 
flops to the rear stage side flipflops and re- 
verse direction signal transfer from the rear 
stage side flipflops to the front stage side 25 
flipflops. 

8, A two-dimensional address device which in- 
cludes a row scanning line group, a column 
scanning line group, and a group of active 30 
elements disposed corresponding to individual 
crossing points between the two scanning line 
groups, comprising: 

a drive circuit connected to at least one of 
the scanning line groups for successively sup- 35 
plying a drive signal to the scanning line 
group, said drive circuit including a plurality of 
signal transmission blocks each having an in- 
put terminal and an output terminal, the input 
and output terminals of said signal transmis- 40 
sion blocks being connected successively, the 
output terminals of said signal transmission 
blocks being individually connected to corre- 
sponding scanning lines of the one scanning 
line group; 45 

a forward route gate element interposed in 
a connection route between the output terminal 
of the front stage side one of each two adja- 
cent front and rear ones of said signal trans- 
mission blocks and the input terminal of the so 
rear stage side signal transmission block; and 

a reverse route gate element interposed in 
another connection route between the output 
terminal of the rear stage side one of each two 
adjacent front and rear ones of said signal 55 
transmission blocks and the input terminal of 
the front stage side signal transmission block; 

whereby the forward route gate elements 



and the reverse route gate elements are alter- 
natively controlled to open or close to 
switchably select forward direction signal trans- 
mission processing from the front stage side 
signal transmission blocks to the rear stage 
side signal transmission blocks and reverse 
direction signal transmission processing from 
the rear stage side signal transmission blocks 
to the front stage side signal transmission 
blocks. 
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suitable applications of the same. The bidirectional 
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flipflops each having an input terminal and an output 
terminal in pair. The input and output terminals of 
the flipflops are connected successively in such a 
manner as to construct a multi-stage structure. A 
forward route gate element is interposed In a con- 
nection route between the output terminal of the 
front stage side one of each two adjacent front and 



rear ones of the flipflops and the input terminal of 
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